^^^^ 

H 1932 ^ Urey ^^m.fS.ni^'ik^i^^^y ^^f-^i>^Mm 

1965 ^4.>3i;^> 

^i^^.^r;^%!^m.f^^^^^M^ ^mA,'^^ (JEV) ^^^^ 
^3Sit«^^J!&tiR-3S.Bti^ftt^^^'li^5S ( Mao CS, Huang CH. Sci. 
Sin. 1965,14(6): 885-890. ) . iJt^^. ^fL&.m.^^^iL^4^> 
M^^^^^^^ (HAV) m^:^t>tW.^^m^^^^^^^ 
( Wu R, Georgescu MM, Delpeyroux F. Vaccine, 1995, 
13:1058-1063 VX ^ Ikizler MR, Wright PF. Vaccine, 2002, 
20:1393-1399.) . 1^^. ^^f^^^^4lr^m¥i^^M^^^r-^ 

^m^^^ i^B.) 

^ ( Abrams, S. A.; Wong, W. W. (Book) New York CABI 
Publishing, 2003. Platzner IT, Habfast K, Walder AJ. et al. 
(Book) New York John Wiley & Sons Ltd., 1997. ) • ^^l^I^fi^ 
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— 1-10%, is,A^^^^^^'\^^^^^^> ^i^^-^r 

y^m (Gc-Ms) ^fMcy^M (lc-ms) , miK^^at^^^; ® 

'H-NMR'^@*^5^>^4^>ti*l^> ^^^^^ 

^Jl (Armellin S, Brenna E, Fronza G, et al. Analyst. 2004 
Feb;129(2):130-3. J-^^^SL Roger O, Lavigne R, Mahmoud M, et al. 
J Biol Chem. 2004 Jun ll;279(24):24923-8. ) . ^ 6^ + 

>!l>f^, fKi^^m^J^^ ISO xiQ-'j^y^* '^i^^mj^^MtM.^iso 

xlO^ fK^¥j^M^i0L*l-, 1. ^^i^ik.mtm^^ 
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(1) #ti^i^i^e>^-S-^>t'ft;?&J'>t. ^ PBS ga^^JAit 

WH tb^Bj^i^-f 'H/'H ^iM.. ll'JiiE.^# 

J^^^Joij^^^^ (BSA) . ^P^^^i?.>t^^Sl. 
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^ (RNA) . ^^J^^^Vk, 

:if^i^^m ^m^t JiillHiiE^^##aV^^ Y^fK 

(1) it^—^^j^Z^^^^J^^^^^^. ^ PBS i&*«Jj^^.5t 

(2) ^-^^^^xT^^t^M PBS ##J.^l5l#ti?^>3L, 

^ ^^^^^ , >S.'^#*>^ ft.4e.#J ^^^^:fe|L>f4:., 

( a ) #^J;t6^ P WH tb^jjL ( 5DsA-sMow^^ ) 
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>(t.:3^ 155.76x10 •^ 

^^^ifcvt-^^^ (BSA) . P^^^^'^nm. 
&L (RNA) . 'f-^>t^i^Ak., 

;N^f"®l^#^ #>0.-f-*^|^>f ^ (Standard Mean Ocean 

Water, SMOMV ) ^fKM^^^i^^i^^* 

JS^^i\:.^¥i^^^'^J^^^^^^'^ (Phosphate- Buffered 
Saline, PBS ) ##J.^^^>at, 0.1ml 6^#^a^>«L, ^>^^.?v 



5 



fij 0.5ml -i- 5mg ^f^t^^^it /^i^^M'^'^'^ . ##^>a^#A 
:stK$^] GEL-1 ^i^f'^^>^^. :*^^ia'^#P^a^#^l:<3% 
(Karl Fischer Titrator ^^l"]^) • ^^i^^^^-^^^M CuO 
(SOOmg) ^ V2O5 (50mg) ^ 100*»C SJtTlt^WJ-^ 15 min 
~30niin, #-f SOC'C ~950°C T^S^^^IL'ft^^;^, ^ 15mln~30min 

j^M^^^^^^^^^^'i^^ co2> H2O >':^>«LN02^4^>t. 

T>g.>^ 1.5h~2.5h *t#4fc;?&iL^. ^ tb-fi^ ^#^|Sl>fi^^ 

#>f3CMAT-251 ^'J^. 

^ ( *<iL;J(^ 155.76 X lO-« ) ; 6Dsa-smow^— ^^^^Ifc- 

l.ii^itii^e.*>'S-^>t^:^^>t , M PBS ge.^^jJ^Ljt.:?(y 
lOmg/ml 

2. ^^^¥f^^r.^4t^^ PBS##;^^/r^^^^>St6^#*^^. 

3. :^ O.lml ##i5^6^^i|^#pn»^^^, *»>?vf«J 0.5ml ^5^>^L;^ 
lOmg/ml 6^J|.;t';t^>&t » GEL-1 ^^i^*ut ^ 

4. #^-f'ja^#a*a^|L^t#J CuO (500mg) ^¥205 (50mg) 
100°C ilLyS.TJi^.^S.Wt*' 15 min ~30min, #-f 800*»C ~950*»C T 

m^f^^^J^M, ^ 15min~30min iL;^^4^>##p^^^>«I^IL'^bA 
C02. H20J'X;8LN02^^«^>t. #>*4«?t6^;!l<-^^:^#^^!i:^#* 
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^vS'f + , 2|<"^#-f 400X:- 450X:TJ^M 1.5h~2.5h 
^, ^ tb^>^ ^^^^^/^Tlll-^ MAT-251 m:^. 

5. l^^wSr#^ SDsA-SMOW 

iCt i?5^^Tf^5It'#^#iSr6^ W H it^^RsMOfvS^-^ SMOW 6^ WH 
Hsm, 155.76 xlO-^ 





^1 ^> 










( »ig ) (%) 


(%) 




MAT 


""MAT 






bio 







■^(^A«r '^^j^r +^"6/0 'Qto) 1 HI 1 m -C^ 
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155.76 X 10■^ <a>MAT-sMowT»J#. ^^'^^it^^^^ 

^SA-SMOir ~ ~ + ^kUT-suow (4) 
jgij <5D^-s»,or ^ J. Jl ^ ^ . 

-SMOW 

JEV ( ^ 36%D20 ) ;2SLiK JEV ( r>'^ D2O 
i|^^)>j5E. 50X:;^^3^-;^-, i':A'3i3^^A-¥-'(i( Plaque Forming Unit, 
PFU) >^JLl^^^<iL5«tBtf^'ft®o ^^^^SISli'CV^BtfHlBt, JEV 6<r 

PFU j^yt.l^^^^^^^'ffc JEV 'J- . ® 1 t ^ Vd 'R.^^'ft JEV, 
Vn^Jk^^^^ JEV. 

@ 2 ^ifr:^lSli|.#.JT;i^HAV6^i^^*l4HSiR.^J^6^^^. 

#^'f4i. HAV (HAV «S^^:t;§'f 87%D20 ) ^;5k^>ttS HAV 

(HAV mm-tiM^ H2O) ^-f ion, J: 
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( Medial Cell Culture Infectious Dose, CCIDso ) i^^f^ifS^^^ft^ 
|8j # Eg . n 0t l«l Bt , HAV iifj CCIDso >^ JLI^^^^tiife 

i^^'ft. HAV 'h. ® 2 t^fr Vo'R^JR.'f^l^ HAV, VH'f't^ 
^ HAV. 

© 3 S^TV^fK^t HAV Vd#p^^ 5Dsa-smow— mbio/mesA 

e9 4 HAV ¥j^^^fi^L ( RNA ) *J#6^ RNA- Vd# 

SDsA-SMOW Mblo/niBSA ® • 

© 5 ^^^'ft^jfe?!-^^^ (Bovine Serum Albumin, BSA) 
5DsA-sMow~nibio/mBSA © • 

JEV 

>^.>a2^J^^J!& ( Chick Embryo Cell, CEC ) M -f f^iEiL JEV, 
^J^it CEC J^:^^^^ (DzO) ^^^^^^^24h, i^^J&i^ 
^ 36% D2O iifj^L^i^^ -f 37X:4k^rt^^ 2 

# JEV;^>^5'J^JI&t^^lt 2h. ^I#^^;t#.*-^lt>^, 
^ PBS ifci^^lfc 2 ;^A.^^6ti>^ D2O ^#>&. 

JEV (15* VD*.^^4t.6<F JEV) . Xm^^itm^^^ 
>«:T;>t-D20^^#^^i^#-CEC#^l(iL JEV, T«:#j^^>ffc6^ 
JEV (vU. YnS^-ff^^^'i^^ JEV) . jLi^i^^it^t"^^^ D2O 
CEC JEV. PpTll#^>ft.^^^^4-^J!fe 
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^^4r^}^^0i^^x»i^^it^ZjSL^. (PEG) >iCit. 0.45 m ^ 

mr^^^^\ mJo^m,fkm:t^fS^jSi, «iL«i^ ( hau ) A^. 

^>ft.JEV-^i|t^>ffcJEVf-50TCBt^l^i^';^-Btl^ 
T PFU i^jL'^\m.Z>^n. ^^'f^ JEV ^^n^^^^-^^ PFU 

T^H.^ JEV ^iS^-^^'ltit 0? T . 

#,&^>ft., in'/^. 0.5ml >^ 5mg BSA 6^ PBS . 

GEL-i ^^^i=-*ut^i^» ;jfei^>^ia.^#^a^>fd-|-t 
<3%, m^^^^^l^ Vd> V„:S.Cd^^. 

>(41#J CuO ( 500mg) ^ V2O5 ( 50ing) ^ lOO^C ia^T^^Wi"^ 
20miii. ^^SSQ^Crm^^^^JS^^y ^30min^>gL^4^>^#^''a 
*t^;ll|L^t,A^|t.4fc^ ( CO2 ) ^ 5!K ( H2O ) ( NO2 ) 

^ MAT-251 ^ij^.^iftl^ Vd^Vh-^ Cd#&^ SDsA-SMow'i^^^ 2. 



-^2 Vd-* Vh ^ Cp ^ ife 6^ SDsa - smow 







SDsA 


SMOW 




#^ 






0 


5 


10 


20 


Vd 




-35±3 


-8±4 


42±3 


Vh 


-76±3 


-72±2 


-54±0 


-60±0 


Cd 




-75±3 


.65±0 


-70±7 
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BSA ¥j 5DsA-sMOw<i-^-^^' m^'^^^^^ 8DsA- 

^ ^ 2 » JE V 6^ '^'ff T » Vd # ^ 6^ 8DsA - smow 

Cd 8DsA-sMow<t^^«t» >^-65 ~ -75 ^f«] , iS:^ A J: 
SLM^'\^^ JL^H.^ BSA 4^ 6DsA-sMow^^;N?'^^» 

^^^^W.^^ JEV ;f9fcb, ^ D2O ^M^r^-rl^^ JEV «^ 
WH tbiUm^^:^, PP^'f^ JEV Wh Jpb>(lLi^i^^m.^^ JEV, 

4L^* D2O J^;^%r^'?mik^^ JEV t t#:Tm.. *^'^:i:it 

^^})L^—^t:SL^P >^^U^ . 8000g 30 ^^k:*.*-!^^^^^ 
^^^P|L>$.iJ^^JI'J^^^#-^ (Minimum Essential Medium, MEM) 

t , 36*'c mt-M.m. ^^t^^^^itn'^^^-^^-i^^^ mem. 
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^dfl CCID50 f^^^^^^^:^^'^\!^o 

mfC^^* A'ft. HAV 4 i^^'ffc HAV -f lO'Cftf^m^^H 

CCIDso>^JLI^'(^iiL;k.-f ^>f^ HAV, -RLI#® 2, , D^O >?!- 

>^tTtl^f «^ HAV T . 

x^i^BSA , ^^'ffcHAV* HAV ;SL^'ttS^J!fc 

0.5ml ^ 5mg BSA ^ PBS - -S-#^>a^#iS»it7^f!j GEL-1 

^ Vd. Vh^Cd*.^. ^^^'^^^^M^i^M CuO (SOOmg) 
V2O5 (50mg) >^ 100*»C aJLT/K.?S.l^5iC 20min, #-f 850*»C 

(CO2) . 7J<- (H2O) k>t;SL^fL4fc#. (NO2) ^i^>t- ^/'il^t 
i^it^M.^, ^ WH Hs^i.^ ^^mit^J^"^^ MAT-251 ^W^. 

-SMOW 

6DsA- SMOW 'ti 6^ , ii^ T Hfe^ ^ 1^ ^-MS HAV m.^^^^- 

t^y^, 0>&*|L;t— ^fe.ifc'^>& (sv) ^i^^^K.*^ SDsA-sMow'li^ 

it^ Cd^^^ 6DsA-sMow'(iL>fc;^>^:^^. 0 Vd#i5?'6^ 6Dsa-smow 
>jjL6^>a^fh^^B« , HAV >^ D2O t >^ WH tb'liLit;*^, HAV 

Vn SDsA-SMOW 

SDsA-sMow^^^^ HAV 6^f*'>^:i:J.jE.lHs^^, V^^^^ 6Dsa- 
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4^ 3 HAV ;!^#14f #^ Vd 6<r 8DsA -SMOW 



^-fb HAV * 
(nibio* ^g) 


BSA J: 

(niBSA* ^g) 


nibio/niBSA 


SI^SA-SMOW 


0 




0 


-88 


0.2 




0.04x10-^ 


-51 


0.5 


5000 


O.lOxlO^^ 


22 


1 




0.20x10"^ 


55 


2 




0.40x10'^ 


291 



#8DsA -SMOW nibio/niBSA © » J?* PH" ® 3 • 
d?ItS3-sr^, Jl^*^ RM.9762, 

^ = /^'^^H = 917594 , -90.00 = SD^.s„o.. ^ BSA ^ «'J<i 

*^SMOW *^BSA 
^BSA'SMOW = ""SS , ^ ^ 

it^i^'ffc HAV At^W^^l: 
4614 >^, ^^^>^l^^>l BSA A^JStfe-^-?-* 66408.77, 5PT^#*H3S 

tfcT:^^:i:i& = 6.95% . 
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- 917594 X Rguoir ^ x ^— 

= 917594x155.76x10-' x6,95%x— 

500 

= 1.99% 



HAV ^-*6tf^##i^ (RNA) t t.^i^«^iiE|?J8L* 

Ir, #it4l^^ ODzfio/ODzso RNA 6^ ^>aL. 

i^:^ BSA )^^J$. ^Mw^'f^ HAV. ;^^>f^ HAV ^fK^t^S^^ 
RNA ^ PBS ##J./9r1^)^^>^, ^ 0.1ml 
^'}^^y 0.5iiil >^ 5mg BSA ¥j PBS >att . ##^J&-#-#.^ 

ifcX^ll GEL-1 #^-t*Ut/i^^, ^ife-1^>^ia'^#A3jC>t^>^:t:<3%, 
'*'J##an»t^il'J>^ RNA-Vd> RNA-Vh^ RNA-Cd^-JI^. #^i=-^ 
'^#i5?r^fL'f^#J CuO (SOOmg) ^ VjOs (50mg) >^ 100°C ^^M, 
TJK.?S.PH-^ 20miii, -^-f 850°C TA!^^IL4t.A>^ . ^30iiiin^>gL 
Z^Mf^^^^Afu^t^^f^itm. (CO2) . zK- (H2O) la^JH 
^^t^ (NO2) ^i|^>t. #>^i^t6^5jC^^:^##^'J^#^'?'^>(^ 

3I«J^#A RNA-Vd^RNA-Vh^ 8DsA 
B^, ^4bHAV6^RNA^^iai^zl<.^A^iii'^Jr, RNA-Vd*^5Dsa 
-sMow^i^^ RNA;^>^lr6^^;^»fi7Jt;»c, .fij^ 
iR.>f^ A RNA-Vh i^^'ft^JfciJt^^^ RNA-Cd 6^ J:^ 
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HAV iifj RNA ^ WH tb>(iL^ , ifii^it HAV 6^ RNA Wh 



^4 RNA-VD#i?a6(| 5PsA-SMOw-^^^RNA^>^J:6^^^ 



RNA * 

(mwo. g ) 


BSA * 

(niBSA* g) 


IDblo/niBSA 


5DsA-SMOW 


0 




0 


-85 


1 




0.2 xlO'^ 


-60 


2 




0.4x10'^ 


-52 


3 


5000 


0.6x10'^ 


-36 


4 




0.8x10"^ 


-17 


10 




2X10"^ 


86 



# SDsA - SM ow ^ mbio/niBSA J?* S 4 . 
J-M^H-^ ^^'^^'^ = 8421 1 , -^^'^^^ = ^i^-s^.o^' 4 BSA 

W\ ^ ^BSA-SMOW = • 

i+*^4b HAV 6^ RNA ^^^^^i^-^* 

4614 BSA 6^ Stfei^^l: 66408.77, gpTl^#'HS 

t^-S-^>|-t-i(y C^^ = 6.95% . 

(b) jL^4?f-i^it##tb ^'(^ HAV ¥i RNA 
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= 8421 1 X 155.76 x 10'' x 6.95% x -i- 
= 0.18% 

^^^^ 4 

(BSA) 

BSA ¥i^^^m^J^y:^^'. # SOOmg BSA ^^i^ lOml ^ 

90%J:5!|c6f>>i#^^H'^ (PBS) t» ;*«»>^^#iS^^*J*J^f 

SfeU (PMSF) J-^^^5^>S. ImM, 

0.2mg/iiil, ZO'^Cfl^t^— #^'(^>#6^ BSA;^ 1000ml PBS >^ 

^^^^^^ BSA #,Br^ ^itifc>S.5*-»J^*'$'^ 

BSA :^^>t» ^^'(^ BSA m PBS ##^^/r^^>t., 
^ 0.1ml 6*l#T?a^>^t, 0.5ml 5mg BSA ¥i PBS >^ t . 
##«-;a.>^#p^a;^>?^fll GEL-1 ^^-t^Ut 7^^^^}$:.^^^ 
^^^t^^Voy PP4^J##«'Jiil.4bBSA#^. 

>ffc^J CuO (SOOmg) Jft' V2O5 (50mg) ^ 100°C ajLT^!iS.W-^ 
20min, ^Sii^'Cy^^^^^J^^^ ^ 30min >^>^^4r>^#a^a 

^fc^;^IL>f^A-^IL4t.>«^ ( CO2 ) . ( H2O ) vx^^^^n^ ( N02 ) 

420 T>^>^ 2h W^^^ i.^. * WH tb>(lL>^ ^^n^-tJ^"^ 
>(SC MAT-251 -35']^. 

Sil'J^^'ft. BSA 8DsA-sMowii.. ^J^^^-^b>^. 
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^ 5 ^it BSA ¥j SDsA-SMOw ^ BSA ^ ^ 



>^>HSBSA^(inbio_, _ g) 


0 


30 


50 


70 


90 


BSA l:(mBSA» g) 


5000 




0 


6x10^ 


10x10^ 


14x10-^ 


18x10'^ 


8DsA-SMOW 


-116 


-92 


-70 


-52 


-39 



-SMOW mbio/mBSA 'f^ ® » Jtti Wt © 5 « 
^WSS-sf^, jL^d^ rM.9947, 

jL^^^j(y/^= /"^'^^„ =4408, -116.11 = ^©^_^^^ ^BSA 

^SMOW ' ^BSA 
$^^\^M^^SSA-SMOW =-116— it. 

it^^>f^ BSA ^^^W^^*: 

4614 >h, BSA #^3S-^:^"?-Hi: 66408.77, KpTm? 'H3S 

^^^^"k^ =6.95% . 

^bio ~ 4408 X RsMoW ^ ^BSA ^ 

= 4408x155.76x10"* x6.95%x-?- 

500 

= 0.01% 
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m w M 



1. -^is^^±¥i^^r.^^^M.^M.^¥j7^7ky 

( 1 ) itJ^—^^a^ej^^m^^^^^M^ ^ pbs m^AitM 

:^>^, ^#4i£>^i^/^ii^«^:*^^^^^^lt^^ (RNA) . ^#»>t 
6. —^m:^^^^^^^^ ^'^'^^i^:^'^* 
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(1) ity^—^^j^ej^'^^j^^^^^M, M PBS mMM^it 

(2) PBS J^^n 

( a ) #38^]^^ ^ WH tb^ ( SDsA-sMow^^ ) 

(c) ^^^i^^^ki^$i-^^^^^^ii^^'^^^±^ 

<iL^ 155.76x10 ^ 

^^^J^ -f P^yiL^f^ ^ >t 4.+ Jfa-* ^ ^ ( BSA ) . 
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